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57}  ABSTRACT

‘An apparatus for bending an elongate member with a
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.IwF’air of spaced parallel planar flanges which normally

extend from the planar web to form a channel section.
The apparatus includes a platen shaped for close fitting
engagement with the exterior web and flange faces of
the elongate member in a region where the elongate
member is bent. The platen also includes a counter-pres-
sure member, one surface of which engages the exterior
face of the web of the elongate member in the bending
region. The counter-pressure member is capable of
being selectively advanced or retracted within the
platen. A movable head member shaped for close fitting
engagement with the interior web and flange faces of
the elongate member in the bending region has projec-
tions which apply a force in the bending region acting in .
the planes of the flanges on longitudinally spaced por-
tions of the elongate member for relative displacement
of the portions. During this displacement, the projec-

- tion i1s maintained in a close fitting engagement with the

interior web and flange faces of the elongate member
while the platen and the counter-pressure member are
maintained in a closely fitting engagement with the

exterior web and flange faces of the elongate member so

that the flanges in the bending region of the elongate
member are maintained in a planar position.

2 Claims, 3 Drawing Figures
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APPARATUS FOR BENDING CHANNEL SECI' ION
- MEMBERS

~ This invention relates to the bending of channel sec-
tion members, for example in the manufacture of vehi-

cle chassis frames or other fabricated structures usmg |

sheet or plate metal members.

It 1s often requn'ed to form a Bénd or bends inachan-

nel section lying in the plane of the flanges of the chan-
“nel i.e. involving deformation of the flanges about an
axis or axes normal to their planes. This involves
stretching or compression of the flange material longi-

tudinally of the member particularly in those parts of

the flange which will form the maximum radius parts of
the finished bend. Specifications of metal used may vary
sO that behaviour of the material is, to some extent,
‘unproductable. These problems have caused difficulty
in bending channel sections satisfactorily as regards
finished appearance and maintaining consistent dimen-
sions. In particular bending has often resulted in un-
sightly and possibly weakening ripples or crinkling of

areas of the flanges in the regions of the bend or bends.

The object of the invention is to provide a method of
and apparatus for bending channel section members
which permits close control of the bendmg process and

1mproved and consistent results, giving a finished work-
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piece which is of neat and uniform appearance and '

precisely dimensioned.

According to the invention there is prowded appara-
tus for bending an elongate member comprising a pair
of spaced parallel planar flanges extending normally
from a planar web to form a channel section, said appa-
ratus comprising  interacting formations which are
shaped for and movable into close fitting engagement
with the interior and exterior faces of each ﬂange at

least in a region of the member in which a bend is to be

effected, said formations being articulated for move-
ment of at least a first section relative to a second sec-
tion to apply a bending force acting in the planes of the
flanges to longitudinally spaced portions of the member
for relative displacement thereof to form at least one

bend, said close fitting engagement of the flange faces
being maintained during said displacement to ensure

that the flanges in said region of the member remain
planar.

The invention further resides in a ; method of forming
- a bend or bends in a channel section member by taking
the steps of the process carried out by the apparatus

above defined, and in a member processed, i.e. bent,
using said apparatus and/or method. |

Said bending may be simple, i.e. a single bend so that

a first portion of the member is bent at an angle to a

second portion, or compound i.e. forming more than
one bend so that a first portion is angled or laterally
offset with respect to another portion or portions e.g.
cranked or joggled, the offset bemg along a plane paral-
lel to one or more of the. remalnlng portions.

Thus in forming a joggle in which a centre straight

portion of the member is to be laterally offset with

respect to two end portions, the latter bemg on a com-
mon axis, a total of four bends (two pairs in opposite

directions) will be necessary and the apparatus may be

adapted to form all-these bends in a single step while
maintaining the flanges planar in all the bend reglons
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material after the workpiece is released following bend-
ing. | | |
One practical embodiment of the invention is now
more partlcularly described with reference to the ac-
companylng drawings wherein: | .

FI1G. 11s a sectional plan view of operative parts of a
bending press at the commencement of an operatmg
cycle;

FIG. 2 1s a like view of the press with the parts in the
coacting position of the bending process;

FIG. 3 is a diagram of a workpiece;

FI1G. 4 1s a section on line 4—4 of FIG. 1, and

F1G. 5 is a section on line 5—5 of FIG. 2.

‘The example of the invention now to be described
relates to the forming of side members of vehicle chassis
frames, 'said members being pressed from heavy gauge
metal sheet or plate to a channel cross section having a
pair of spaced parallel flanges which are generally hori-
zontal in the assembled chassis and a vertical web be-
tween and normal to the flanges. -

In the present example the member 9 is required to be
finished to the shape indicated diagrammatically by the
full lines of FIG. 3 to include a double cranklng or
joggle so that a straight intermediate portion A is later-
ally offset with respect to straight end portions B.

A straight channel section is first formed by conven-
tional processes and is then bent to the final form by the
method and in the apparatus now to be described.

Referring to FIGS. 1 and 2 the apparatus is based on
a standard 400 ton horizontal hydraullc press compris-
Ing a main ram 10 carrying a main ram head 11 which
coacts with a fixed platen 12 of the press.

As best seen in FIG. 1 and 4, central portion of platen
12 has upper and lower parallel spaced guide blocks 13
defining a channel open towards head 11 and extending
laterally of the press, said channel having a width which
closely fits the outer faces of the flanges of member 9.

Oppostte end portions of said channel have respective
fixed bolsters 14 mounted therein, outer faces of said
bolsters being convex in plan longltudmally of the chan-

‘Between bolsters 14 the rear wall of said channel is

- cut away to contain a movable longitudinal counter-
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pressure member 15 which can be selectively advanced
or retracted by means of a hydraulic counter pressure
ram 16 within platen 12.

Parts of platen 12 lying laterally beyond guide mem-
bers 13 each include a respective hydraulic overbending
ram 17a whose heads can be advanced or retracted in
conjunction with corresponding overbending rams 175
carried on the main ram head 11.

- Head 11 incorporates a central projection 18 extend-
ing longitudinally and having a planar forward face
whose length corresponds substantially with the length
of counter-pressure member 15 terminating in curved

end faces.

Projection 18 will enter the channel between mem-
bers 13 when head 11 is advanced and the vertical depth
of the projection is such that it is a close fit between the

flanges of the member.

Also carried on main head 11 is a pair of locating
rams 19 having heads which can be selectively ad-
vanced or retracted relative to main head 11 in coacting

- relationship with bolsters 14 of platen 12, said heads also

The apparatus may further include provision for

overbending to allow for spring back of portions of the

65 . being a close fit between the member flanges.

‘The acting parts of the heads of rams 19 extend for-
wardly of vertically projecting lips 19a (see FIG. 5)
which abut the outer faces of members 13 to define a
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fixed clearance between the end face of the ram head
and the face of the corresponding bolster 14, said clear-
ance closely accommodatmg the thickness of the web of
member 9.

The operation of the press is as follows.

<+ A straight length of member (which may be of uni-

form or non-uniform section throughout its length, e.g.,
the depth and/or spacing of the flanges may change
along the length or in regtons thereof) is located in the
channel between members 13 in the position indicated
by broken lines in FIG. 1 and with counter-pressure
member 15 advanced in line with the foremost parts of
the curved faces of bolsters 14 so that the web is backed
by these.

Main head 11 1s advanced so that projection 18 enters

pressure being applied to ram 16 to tightly engage said
portion of the web and keep it flat whlle mam head 11
continues its advance.

At the same time the acting parts of the heads of
locating rams 19 are also entered between the flanges,
these rams being pressurised so that lips 19« are main-
‘tained in abutment with the outer faces of guide mem-

and web in alignment but permits the end portions B to
slide longitudinally to the extent necessary to provide
the shorter overall length needed to form the offset or

joggle.
In this position (as shown in FIG. 2) the central por-

tion of the member which is to be subjected to the dou--
ble bending and, in particular, its flanges, are closely

confined in all directions by the coacting faces of the
platen and main head assemblies including the guide
members 13, the projection 18, and the heads of locating
rams 19 so that no part of them can be displaced up-

wardly or downwardly out of their general parallel
planes. This confined condition is maintained through-
out advance of the main ram head 11 to displace the

centremost region of member 9 laterally against the
counter-pressure exerted by member 15 to the extent
necessary to create the desired double bending or joggle
- thus no crinkling or rippling of the member flanges can
take place in the regions of the four bends necessary to
create this shape.

The extent of displacement of the centre section can

be selectively adjusted to allow for “spring-back” so
that the final shape, when released from the press, is
within required tolerances even though the specifica-
tion of the metal, in partlcular its yield strength, may
vary. -
The effect of the above bending process will tend to
stress the material so that, when released from the press,
the outer end portions B will spring toward the posi-
tions indicated by broken lines at B1 in FIG. 3.

In-built correction for this is provided by selective
operation of the overbending rams 17a, 17b to apply or
maintain pressure on end portions B during the press
operation to deflect them sufficiently to compensate for
this “spring-back” e.g. to displace them toward the
position shown by dotted lines B2 or to compensate for
any over-correction applied.

-The operation of the invention provides a cranked or

joggled channel section chassis side or other member to
65

extremely close and comnsistent tolerances -of high
strength and durability and of good appearance. In
particular the avoidance of crinkling or waves in the
flanges at the bend regions considerably eénhances the
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between the flanges until it is pressing a centre portion
of the web against counter-pressure member 15, back:
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bers 13 as referred to above. This maintains the flanges' 25
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appearance, facilitates subsequent assembly as planar
upper and lower faces are maintained for accurate
mounting of components etc, and may improve the
strength and re51stance to flexure of the ﬁmshed mem-
ber. *

The confining of the flanges in the way above de-
scribed, particularly in the bend regions, ensures that
displacement of the flange material which has to take
place in forming the bends can only be outwards or
inwards relative to the web, i.e. in the case of the rear-
ward bends indicated at 20 on FIG. 3 the web forms the
smallest radius side of the bend and the flange has to be
somewhat stretched longitudinally, the invention ensur-
ing that its width is correspondingly reduced in a uni-
formly graduated manner without substantially affect-
ing the finished appearance. In the forward bend indi-
cated at 21 where the web is at the greatest radius por-
tion the flange has to be compressed and is thus particu-
larly susceptible to crinkling or rippling using known
processes, use of the present invention ensures that the
metal is displaced laterally so that it becomes somewhat -
wider in a uniformly graduated manner at this region
but remains truly planar.

The invention may have apphcat:on to other bendlng
or possibly straightening processes effected on channel
sections where cranking, joggling or single or double
bends have to be provided in the planes of the flanges.
Thus for some applications only a single locating ram
and corresponding bolster may be needed with projec-
tion 18 or its equivalent and its counter-pressure means
operating to form a single bend, the shaping of these
elements being according to the degree of curvature
and angles required in the finished article. For some
applications the provision for compensation in respect
of “spring-back” may be unnecessary and the overbend-
ing rams 17a, 176 may be dispensed with.

It is also to be apprec:ated that the invention could be
based on other forms of press or bending tool, for exam-
ple vertical presses and/or screw operated presses.

I claim:

1. An apparatus for bendmg an elongate member
comprising a pair of spaced parallel planar flanges ex-
tending normally from a planar web to form a channel
section, said apparatus including a first means for close
fitting engagement with the exterior web and flange
faces of said elongate member at least in a region of said
elongate member in which a bend is to be formed, said
first means further having a counter-pressure means,
one surface of which engages the exterior face of said
web of said elongate member in said bending region,
said counter-pressure means capable of being selec-

- tively advanced or retracted within said first means; a

second means shaped for close fitting engagement with
the interior wéb and flange faces of said elongate mem-
ber at least in said bending region of said elongate mem-
ber, said second means being articulated for movement
of projection means on said second means, said move-
ment being relative to said first means to apply a bend-
ing force in said bending region acting in the planes of
said flanges on longitudinally spaced first and second
portions of said elongate member for relative displace-
ment thercof informing at least one bend, said second
means and projection means being maintained in a close
fitting engagement with said interior web and flange
faces of said elongate member during said displacement,
and-said first means and said counter-pressure means
being maintained in a closely fitting engagement with
said corresponding exterior web and flange faces of said
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elongate member during said displacement, whereby
said flanges in said region of said member are main-
tained in a planar position.

2. An apparatus for bending an elongate member as

set forth 1n claim 1, wherein said first portion of said 5 gate member. |

‘elongate member is bent at an angle to a third portion of
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sald elongate member forming more than one bend

whereby said first portion is offset with respect to said
third portion of said elongate member, said offset being
along a plane parallel to said third portion of said elon-
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